Sex differences in androgen-regulated expression of cytochrome P450 aromatase in the rat brain.
The basis of functional gender differences in adult responsiveness to testosterone (T) is not yet understood. Conversion of T to estradiol by cytochrome P450 aromatase in the medial preoptic area is required for the full expression of male sexual behavior in rats. High levels of aromatase are found in the medial preoptic nucleus (MPN) and in an interconnected group of sexually dimorphic nuclei which mediate masculine sexual behavior. Within this neural circuit, aromatase is regulated by T, acting through an androgen receptor (AR)-mediated mechanism. This arrangement constitutes a feedforward system because T is both the regulator and the major substrate of aromatase. Preoptic aromatase is thus more active in adult males than in females because of normal sex differences in circulating androgen levels. However, the mechanism of enzyme induction also appears to be sexually dimorphic because equivalent physiological doses of T stimulate aromatase to a greater extent in males than in females. Dose-response studies indicate that the sex difference is apparent over a range of circulating T concentrations and constitute a gender difference in T efficacy, but not potency. Sex differences in aromatase correlate with sex differences in nuclear AR concentrations in most regions of the sexually dimorphic neural circuit, but not in MPN. These results suggest that males may have larger populations of target cells in which aromatase is regulated by androgen, but the lack of a gender difference in AR levels in the MPN suggests that differences in post-receptor mechanisms could also be involved. Measurements of aromatase mRNA in androgen-treated gonadectomized rats demonstrate that sex difference in regulation is exerted pretranslationally. Taken together these results demonstrate a sexually dimorphic mechanism that could potentially limit the action of T in females, and may relate to the enhanced expression of T-stimulated sexual behaviors in males.